
























































































a hydrologicalpointof view,thecatchmentisdominatedby theJos
plateauat thesouth-easterncornerof thebasin,wherehigherelevation
- andslopeandheavierainfallresultinrunoffwhichishighbothas
a depthandas a percentageof rainfall,andwherethevegetationis
relativelythick.To thewest'oftheJosplateau,thecountryismuch
flatterwithoccasionalinselbergs,though:thebasinhas,morerelief









MAR= -1057 1.004x (RAIN)+ 7.065x (SLOPE)+ 5.170x (LAND)
WhereMARis themeanannualrunoffinmillimetres
RAINis themeanannualrainfallinmillimetres











Minimumflow(=Month) = 2.836+ 0.1825x (SLOPE)- b.3269x (LAND)




t is thetimeindaysbeforetheassumedendof thedry
season.ForthecatehmentaboveKadunaSouthgauging









2 5 10 50
Lawflow 1.01 0.77 0.68 (0.45)





ReturnPeriod(years) 2 5 10






















after1975. As mostof thestreamgauginghasbeencarriedoutin the
lastfewyears,thismadeitdifficulto comparerainfallandrunoff.
1.2 CLIMATEDATA











































ShiroroHydro-electricProject- feasibilitystudyby CharlesT Main
Thisreportdescribesthemeteorologyof theKadunaBasin,andgives
an estimateof theprobablemaximumfloodat Shirorobasedon
probablemaximumprecipitation.Theconsultantshave,in addition,
produceda seriesofmonthlyflowdurationcurvesfortheKadunaat





















































































rain-gauge.Theratioof therainfallat theshort-termstationto the
rainfallat thelong-term-stationduringthecommonperiodwasmultiplied









Duringa studyof theChallawacatchment,WRECAdetecteda significant
dropintheannualrainfallinrecentYears. Forthe10yearsto 1976the
rainfallat KanoAirportwas81%of thelong-termmean,andZariawater-works
























1 KeffiJunPrySchool 8-50 7-52 1500 1390' 1403
2 GudiMinofWorks 8-53 8-15 1300 1619 1553
3 AlushiEKASSchool 8-53 8-21 1200 1393- 1399
4 AkwangaAgricSchool 8-55 8-23 1200 1475 1484
5 WambaDO 8-55 8-31 1050 1664 1659
6 ArumNA School 9-08 8-39 2000 2119 2126
7. DikoSIM 9-15 7-12 1775 1500 1528
8 AbujaNA 9.-10 7-10 1600 1606 1640
9. liwariJunPrySchool 9-17 7-23 1900 1505 1466
10 TayuNA School 9-17 8-36 3000 1627 1633
11 KwoiECWASchool 9-27 8 00 2400 1722 1739
















14 KafinJun.PrySchool 9-32 7-05 2000 1554 1485
















17 KagoroSIM 9-36 8723 2700 1633 1658
18 RiyomAgricDept 9-38 8-46 4050 1350 lthl
19 BarakinLLadiATMN 9•-33 8-50 4300 1211 1206
20 RoppNorthATMN -9-30 8-55 4400 1270 1270
21 ZonkwaAgricStation 9-44 8-23 2750 1466 1488
22 VomVetDept 9-44 8-47 4150 1376 1400
23 KutaSIMDispensary 9-52 6-43 •1200 1342 1325
24 ShiroroGorgeNEPA 9-58 6-51 1100 1330 1292
25 KachiaSnrPrySchool 9-52 7-57 2400 959 980
26 MiangoSIM 9-51 8-46 3700 1537 1524








28 JosAerodrome 9-52 8754 4215 1410 NA



























32 TeginaSIM 10-04 6-12 900 1325 1317
33 BassaCFC 10-06 6-37 1000 1368 1339
































38 JengreSDAMission 10-15 8-48 3100 1192 1194..
39 ShangaJunPrySchool10-14 8-55 4400 1228 1239
40 KadunaJunction 10-29 7-25 1920 1291 NA








42 AfakaForestReserve 10-37 7-17 2000 1233 1211
43 KadunaAerodrome 10-36 7-27 2116 1281 1291
44 KadunaHydro-Station10-30 7-26 1940 1334 1326
45 KauruJunPrySchool.10-35 8-10 1950 1172 1102
46 KudaruNanof Works 10735 8727 2500 1320 1313
























50 Dutsin-WaiBCGA 10-50 8-15 2150 1100 1136








52 TakalafiaPO .10-57 8-22 2300 1153 1148
53 KontokoraNA 11-01 5-57 1570 1178 1171
54 ZariaAerodrome 11-08 7-41 2150 1087 1064
55 ZariaWaterworks 11-05 7-46 2141 1100 1078
56 MaiganaAgricStation11-02 7-56 2200 1140 NA
57 BurraJunPrySchool 11-01 8-59 3000 1160 1160








58 KayaJunPrySchool 11-15 7-14 2200 1154 1090
59 ShikaAgricResearch 11-13 7-33 2100 1047 1048
60 SamaruAgricStation 11-11 7-38 2250 1073 1081
61 IkaraPrimarySchool 11-15 8-12 2300 1030 1115
















64 DanjaJunPrySchool 11-23 7-33 2200 1035 958
65 DaudawaGovtFarm 11-38 7-09 2300 1051 1029










11-32,7-19 2100 1051 1031
68 FuntuaCAPGinnery 11-32 7-19 2100 1179 1129
69 BakoriLA School 11-34 7--26. 2100 991 910
70 KafurJunPrySchool 11-39 7-39 2000 1051 977








72 RanoSnrPrySchool 11-33 8-35 1590 941 966












































JosAerodrome 1409 1410 1.001
KadunaJunction 1296 1289 0.995
MaiganaAgricStn 1141 1113 0.976
KanoGovtFarm 837 724 0.865
















Bida Jos Kaduna Minna Samaru
January 117 117 141_ 133 116
February 121 121 138 140 121
March 139 148 154 155 147
April 122 123 141 142 153
May 107 115 134 134 154
June 86 101 110 106 125
July 79 84 ,96 87 108
August 72 78 84 86 97
September 77 95 99 93 107
October 96 116 115 113 120
November 111 119 119 117 109
December 110 115 123 112 106






Board.As a result,thereisa consistentapproachto theproblemof
gaugingrivers.BecausethehydrometricnetworkinNorthern.Nigeria




































be missedby thismethodofmeasurement.In addition,ithasbeennoted
thatinpartsofNigeria(mostparticularlyin thenorth-west)the
yainfalloccurspredominantlyatnight,andso a significant.proportion
of thetotalrunoffcouldbe missedin thisway. Iftherainfallfollows
anypatternsignificantlydifferentfroma randomdistributionthrough






















































oneor twomonthsof thedryseason,andan averagemonthlyfigurewas
addedto enabletheannualflowtobe computedwitha fairaccuracy.
Themeanannualrunoffwascalculatedfromthearithmeticmeanof all
annualflowsso computed.Thisfigurecanbe expressedeitherinterms
































2 5 IO 50
Normal 166 132 115


Gumbel 163 129 114


Log-Gumbel 163 123 103 69












2 5 10 50
Gumbel 164 200 222 271
Log-normal 161 199 222 269































Recession Curve - Karami at Saminaka
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stationswith,a shorterecordwas:basedon a logrnormaldistribution.
Itwasfoundthatthereductionof theannualrunoffforincreasing

































2 5 10 50
Lowflow: 1.01 0.77 0.68 (0.45)2


































ReturnPeriod(years) 2 5 1.0







on Contourmaps. ThedrYseasonrecessionis steePer,andthemeanannUal












Becauseof thebrevityof someof thestationrecordsforthemean
annualrunoffregressionanalysis,attemptsweremadeto extendthe






















Landtypecoefficient- 0.35Sia+ 0.2S + 0,15S2t 0.1S3
whereS.laisthepercentageof theareacoveredby typela.
Thisisidenticaltothecoefficientquotedin the.Gongolareport,
anditremaineda usefulindex.However,it is apparenthattheassump-
tionof zerorunofffromlandtypes5 and6 isnotvalidforthesandstone
























































































































































































































































































































































































































































































































Amore detailedbreakdownof thestatisticsof theregression
relationships giveninTable4.3. Theratioof thevariationof
MARexplainedby therelationshipto thetotalvariation,.R2,indicates


































































































































































































































































































































































































































































































REGRESSIONOF MAR ON RAIN, SLOPE, LAND
Name Coefficient. StandardError "t"


Constant -1057 158.7 -6.658 0.9941 0.9882
RAIN 1.004 0.116 8.652


SLOPE 7.065 1.585 4.458




















RAIN 0.0006306 0.000078 8.136


SLOPE 0.002565 0.00106 2.422







































































































































































































































































































































































































whereQ is theflowat timet
Qo is theflowattimet = 0
































































































_"SLOPE", I ILANDII MeanAnnualRunoff(mm)
CalculatedMeasured
KusherikitoBirninGwari 1175 20.8 10 321 383
ResatoAfakaForest 1225 8.0 10 281 85








Challwaato ChalIawaGorge 975 3.81 10 0.5 162
Kanoto Chiromawa 1050 4.28 (10) (79) 175
KauratoMile7 1215 7.70 10 269 245
Kubanito Zaria 1075 9.30 15 166 209







GuraratoKitikwal 1460 5.85 10 502 550
Gurarato Izom 1470 7.56 10 524 490


































at thefollowinglocationsis consideredessentialto completea basic
netWorkwithintheKaduna.Basin(seeFigure5.1)-
On theRiverKodoko,wherecrossedby theexistingZungeru-Bida











DinyaandSarkinPawa. At themoment,theonlymeansof accesstopossible
gaugingsitesisby railway,andso it is recommendedthatsomearrangement
isenteredintowiththerailwayauthorityto facilitateregularaccess
to thetwosites(dande). Itispossiblethata newroadfromKaduna
to thenewFederalcapitalwillbe constructedacrossthearea,which
mightprovidealternativelocationsforthegauges.
A thirdareapoorlyservedby gaugingstationsis theupperreaches
of theKadunaitself.Possiblelocationsforfurthergaugesarea






thansuggestions.Fieldvisitswillbe requiredto locatetheoptimum ,
sites.It isrecommendedthatstationsat sitesa,b, d ande,which
areaccessible:atpresent,shouldbe establishedas rapidlyas.possible.
Theotherstationshouldbe establishedas soonas access.is-possible.










stationat leasttwicea monthto ensurea reliableratingcurve.The
zerolevelsof allgaugeboardsshouldbe checkedagainsta fixedbench






































KOWAL,J, 1972,'Thehydrologyof a smallcatchmentbasinat Samaru,
Nigeria'.SamaruResearchBulletin149,InstituteforAgricultural
Research,Samaru.





















problemsof flowmeasurementin thesandyriversof theKadunabasin.
Theactualdischargesmeasurementswerefirstusedto constructa rating
curveforthesite. Dueto thesandynatureof theriversectionat













































connectionwitha schemeto supplywatertothetownof Kaduna.Theobject









A gaugewasinstalledat KurminGurmanaon theRiverKadunawhen
ShiroroGorgewasbeingstudiedforitshydro-powerpotential.Theflow
informationforthissiteisdifficultoobtain.MotorColumbus,during
theirstudy,wereunableto findanydata. We haveobtained,by courtesy
of SirAlexanderGibbandPartners,meandailydischargestimatesforthe
















Tuboat Mile 20, Kadunato Lagosroad (KSWB)
• Thisstationhassufferedmorethanmostfromthelackof storage
spacein Kaduna,and.veryfewof the•basicdischargemeasurementssurvive.
Thisgaugingstation,visiteduringourfieldvisits,is saidto be oneof


















Thissiteis a typicalsandy-beddedriverof theKadunaBasin,located







The 'shift'calculationsindicateda lotof bedmovement,andfrom




























































































































Jamnaat Soba (KSWB): •



























crud&form. Locatedto thesouthof the
KadunaBasin.
Chanchagaat Chanchaga(NSTO/WRECA):a stationina verysimilarstateto
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